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(54) AUTOMOTIVE ENGINE 

(57)Abstract: 

PURPOSE: To prevent an engine stall and to 
enhance the drivability by preventing occurrence of 
torque shock caused by an abnormal variation in the 
output power of an engine, which occurs when the 
operational range of the engine is changed over 
between an all cylinder operational range, and a 
partial cylinder operational range. 
CONSTITUTION: An automotive engine which can 
change the engine operational range between an all 
cylinder operational range and a partial cylinder 
operational range by resting the operation of a valve 
system for intake and exhaust operation of a selected 
engine cylinder among a plurality of engine cylinders, 
and which comprises, in particular, an engine speed 

sensor 12, a boost pressure sensor 10, and ignition drive devices 23, 24, 25, and a control 
device 15, the control device indexes a restring cylinder range from data concerning an 
engine speed Ne and a boost pressure Pb. Further, a variation engine torque which occurs 
when the operational range of the engine is changed over between the all cylinder 
operational range and the partial cylinder operational range is absorbed by a process for a 
retard degree of ignition timing, an idle-up or the like, so as to enhance the drivability. 




http://wwwl9.ipdl.ncipi.go jp/PAl/result/detail/main/wAAA3maGHXJDA406193478P... 3/28/2006 



Searching P AJ Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 1 1 .04. 1 996 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 281 6379 

[Date of registration] 21 .08.1998 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detail/main/wAAA3maGHUDA406193478P... 3/28/2006 



JP 5 06- 193478, A [DETAILED DESCRIPTION] 



Page 1 of 14 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the car motor equipped with the resting cylinder 
device in which actuation of the moving valve mechanism for ** and exhaust air in the gas column 
as which it was chosen of two or more cylinders can be stopped, in more detail about car motor. 
[0002] 

[Description of the Prior Art] Generally, if it is in car motor, the amount of the maximum 
disconnection of a bulb is equivalent to the amount of the maximum lifts from the cam profile of the 
cam for bulb closing motion, and, moreover, it sets it always constant [ this amount ]. For this 
reason, the present condition was being unable to acquire respectively optimal ** and exhaust air 
effectiveness in the operation region determined according to load information, such as an engine 
rotational frequency and throttle opening. That is, when the cam profile mentioned above is 
determined, in the case of an engine of which high power is required, it changes with being set up in 
consideration of raising the rate of inhalation and exhaust air effectiveness of gaseous mixture, and 
there is an inclination at the sacrifice of the specific fuel consumption in the time of low-speed 
rotation in it. Moreover, when a cam profile is set up with emphasis on improving specific fuel 
consumption contrary to the case where it mentions above, there is a possibility that the output in the 
time of high-speed rotation or heavy load operation may no longer be obtained fully. 
[0003] Then, in order to make it correspond to an engine service condition and to satisfy both 
reduction of a low speed and the fuel consumption in the time of low load driving and a high speed 
and the output reservation in the time of heavy load operation, the various proposals of the engine 
with a resting cylinder device are made. While this main engine prepares the object for low speeds, 
and the thing which had the cam profile for high speeds set up as a cam for bulb closing motion, 
respectively, it separates the rocker arm which equipped each [ these ] cam with the cam follower 
which is carrying out opposite contact, and the rocker shaft which constitutes the rocking supporting 
point of this arm. And the subrocker arm which is in contact with the valve stem at the rocker shaft is 
prepared in one, and the rocker arm and the rocker shaft are constituted so that connection and an 
uncoupling position can be chosen by the oil pressure control within a rocker shaft with the plunger 
in which **** is possible. 

[0004] It comes out and the resting cylinder device of such an engine comes so that rocking of the 
rocker arm of the connected side may be transmitted to a subrocker arm through a rocker shaft and 
closing motion control of a bulb may be performed. An example of such equipment is indicated by 
the specification of prior ****** Japanese Patent Application No. No. 182131 [ two to ] and drawing 
by the applicant for this patent. In this structure, as a plunger [ as opposed to / switch the amount of 
closing motion of the bulb by the cam for bulb closing motion in the time of high-speed operation at 
the time of low r.p.m. operation, and also / each rocker arm ] is not connected, it can stop and the 
resting cylinder of the actuation of the bulb by the side of the so-called gas column can be carried 
out. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, it faces performing partial cylinder operation 
mentioned above, and first, when it is a 4-cylinder engine, a resting cylinder gas column setup is 
beforehand carried out like the No. 1 gas column and the No. 4 gas column. And a current operation 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 3/28/2006 



JP,06- 193478, A [DETAILED DESCRIPTION] 



Page 2 of 14 



region is set as timely as a resting cylinder region using the operation region map which sets up the 
time of an engine resting cylinder and which was beforehand decided based on an engine speed and 
load information if it hit that it was alike. However, in the engine using such a resting cylinder 
system, when switching to the resting cylinder region which performs bulb closing motion of only 2 
cylinder from all **** that open and close a bulb for the 4-cy Under mentioned above, for example 
and it compares in the same throttle opening, the negative pressure-ized inclination in an inhalation- 
of-air system is large at all ****, and a difference arises to say that it is small in a resting cylinder 
region. The required air content which time delay will not produce by the time this results and inlet- 
pipe internal pressure (boost pressure) reaches the negative pressure of a resting cylinder region at 
the change transient to 2 cylinder operation (resting cylinder region) is no longer acquired. 
Therefore, by the time the above-mentioned boost pressure reaches a predetermined pressure, lack of 
an air content may be caused, and thereby, an engine output may fall. 

[0006] on the other hand — if it is switched to a resting cylinder region (2 cylinder operation) from 
all **** (4-cylinder operation) in the engine using such a resting cylinder system by the hydraulic 
drive by the side of a valve mechanism when change of the boost pressure to the change-over stage 
of the operation mode from all **** to a resting cylinder region and the change property of an output 
torque are seen — the standup of boost pressure — late --**** — it became clear that an output torque 
fell greatly in accordance with things (refer to the drastic change chain line of Fig. 18). Therefore, 
when operation mode was switched to a resting cylinder region from all ****, there was a possibility 
that a torque shock might occur by depression of an output torque. On the other hand, when 
switching to all **** from a resting cylinder region and it compares in the same throttle opening, the 
negative pressure-ized inclination in an inhalation-of-air system is small in a resting cylinder region, 
and absorbs by all ****, an air content increases, and a negative pressure-ized inclination becomes 
strong. However, in the transient, by the time it results that capacity is in an inhalation-of-air system 
in fact and inlet-pipe internal pressure falls in predetermined negative pressure, a time lag will arise. 
[0007] Therefore, although proper **** Lycium chinense can do air needed in the case of [ like the 
combustion line within a gas column ] if change of inlet-pipe internal pressure is obtained 
immediately when switched to all tubed voice, a part for delay to have arisen for the reason 
mentioned above according to the capacity of an inhalation-of-air system and a lot of [ momentarily ] 
air will be introduced. An engine output becomes large unusually by this, and there is ****** which 
produces a torque shock in the transient immediately after the switch to all ****. Then, the purpose 
of this invention is to obtain the car motor equipped with the structure where an engine with a resting 
cylinder device can prevent the torque shock by abnormality change of the inhalation-of-air negative 
pressure produced from a resting cylinder region in the transition stage switched to all ****. 
Furthermore, other purposes of this invention are to obtain the car motor equipped with the structure 
where an engine with a resting cylinder device can prevent the torque shock by abnormality change 
of the inhalation-of-air negative pressure produced from all **** in the transition stage switched to a 
resting cylinder region. 
[0008] 

[Means for Solving the Problem] In the car motor with which the first car motor by this invention 
was equipped with the resting cylinder device to which the resting cylinder of some gas columns is 
carried out according to engine operational status The engine-speed sensor which detects an engine 
speed, and the boost pressure sensor which outputs the boost pressure information on the above- 
mentioned engine, It has the ignition driving gear which drives the above-mentioned engine at target 
ignition timing, and the control unit which controls the above-mentioned resting cylinder device and 
the above-mentioned ignition driving gear. The above-mentioned control unit The operation region 
map which sets up all **** and the resting cylinder region according to the above-mentioned engine 
speed and the above-mentioned boost pressure information, If it has the ignition retard map set up so 
that the amount of retard used for calculation of the above-mentioned target ignition timing may fall 
with time and Sadayuki Tokoro is in a numerical range from the time of a change-over setup to all 
**** from the above-mentioned resting cylinder region It is characterized by making the above- 
mentioned ignition driving gear drive at the target ignition timing which multiplies by it and 
calculates the amount of retard which falls to the above-mentioned target with the passage of time at 
a reference point fire stage. 
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[0009] In the car motor with which the second car motor by this invention was equipped with the 
resting cylinder device to which the resting cylinder of some gas columns is carried out according to 
engine operational status The engine-speed sensor which detects an engine speed, and the boost 
pressure sensor which outputs the above-mentioned boost pressure information on the above- 
mentioned engine, The ignition driving gear which drives the above-mentioned engine at target 
ignition timing, and the idle speed control apparatus which carries out increase and decrease of the 
idle rpm of control at desired value, It has the control unit which controls the above-mentioned 
resting cylinder device, the above-mentioned ignition driving gear, and the above-mentioned idle 
speed control apparatus. The above-mentioned control unit The operation region map which sets up 
all **** and the resting cylinder region according to the above-mentioned engine speed and the 
above-mentioned boost pressure information, It has the torque amendment map set up so that the 
amount of retard used for calculation of the above-mentioned target ignition timing while carrying 
out the increment in the specified quantity and setting up the desired value of the above-mentioned 
idle rpm may increase with time. And when Sadayuki Tokoro is in a numerical range from the time 
of a change-over setup in a resting cylinder region from all the above-mentioned ****, while making 
it operate so that the specified quantity idle rise of the above-mentioned idle speed control apparatus 
may be carried out It is characterized by making the above-mentioned ignition driving gear drive at 
the target ignition timing which multiplies by it and calculates the amount of retard which increases 
to the above-mentioned target with the passage of time at a reference point fire stage. 
[0010] In the car motor with which the third car motor by this invention was equipped with the 
resting cylinder device to which the resting cylinder of some gas columns is carried out according to 
engine operational status The engine-speed sensor which detects an engine speed, and the boost 
pressure sensor which outputs the boost pressure information on the above-mentioned engine, The 
ignition driving gear which drives the above-mentioned engine at target ignition timing, and the idle 
speed control apparatus which carries out increase and decrease of the idle rpm of control at desired 
value, It has the control unit which controls the above-mentioned resting cylinder device, the above- 
mentioned ignition driving gear, and the above-mentioned idle speed control apparatus. The above- 
mentioned control unit The operation region map which sets up all **** and the resting cylinder 
region according to the above-mentioned engine speed and the above-mentioned boost pressure 
information, The torque amendment map set up so that the amount of retard used for calculation of 
the above-mentioned target ignition timing while carrying out the increment in the specified quantity 
and setting up the desired value of the above-mentioned idle rpm may increase with time, If it has 
the ignition retard map set up so that the amount of retard to the reference point fire stage used for 
calculation of the above-mentioned target ignition timing may fall with time and Sadayuki Tokoro is 
in a numerical range from the time of a change-over setup to all **** from the above-mentioned 
resting cylinder region If the above-mentioned ignition driving gear is made to drive at the target 
ignition timing which multiplied by it and calculates the amount of retard which falls to the above- 
mentioned target with the passage of time at a reference point fire stage and Sadayuki Tokoro is in a 
numerical range from the time of a change-over setup in a resting cylinder region from all the above- 
mentioned **** While making it operate so that the specified quantity idle rise of the above- 
mentioned idle speed control apparatus may be carried out, it is characterized by making the above- 
mentioned ignition driving gear drive at the target ignition timing which multiplies by it and 
calculates the amount of retard which increases to the above-mentioned target with the passage of 
time at a reference point fire stage. 
[0011] 

[Function] In the first invention, all **** and the resting cylinder region according to an engine 
speed and boost pressure information are set up using an operation region map. If it sets up so that 
the amount of retard used for calculation of target ignition timing using an ignition retard map may 
fall with time, and Sadayuki Tokoro is in a numerical range from the time of a change-over setup to 
all **** from a resting cylinder region since an ignition driving gear is made to drive at the target 
ignition timing according to the amount of retard which falls with time, retard processing of ignition 
timing is carried out and engine power is unusual — an increase — change — it can prevent. 
[0012] In the second invention, all **** and the resting cylinder region according to an engine speed 
and boost pressure information are set up using an operation region map. It sets up so that the 
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amount of retard used for calculation of target ignition timing while carrying out the increment in the 
specified quantity and setting up the desired value of idle rpm using a torque amendment map may 
increase with time. And if Sadayuki Tokoro is in a numerical range from the time of a change-over 
setup in a resting cylinder region from all ****, since idle rise of an engine speed and retard 
processing of ignition timing will be performed, the decrease change with unusual engine power can 
be prevented. 

[0013] In the third invention, all **** and the resting cylinder region according to an engine speed 
and boost pressure information are set up using an operation region map. It sets up so that the 
amount of retard used for calculation of target ignition timing using an ignition retard map may fall 
with time. It sets up so that the amount of retard used for calculation of target ignition timing while 
carrying out the increment in the specified quantity and setting up the desired value of idle rpm using 
a torque amendment map may increase with time. And since an ignition driving gear is made to drive 
at the target ignition timing according to the amount of retard which falls with time when Sadayuki 
Tokoro is in a numerical range from the time of a change-over setup to all **** from a resting 
cylinder region retard processing of ignition timing is carried out and engine power is unusual — an 
increase — change — if it can prevent and Sadayuki Tokoro is in a numerical range from the time of a 
change-over setup in a resting cylinder region from all ****, since idle rise of an engine speed and 
retard processing of ignition timing will be performed, the decrease change with unusual engine 
power can be prevented. 
[0014] 

[Example] Hereafter, the car motor as the 1st example of this invention is explained with reference 
to Figs. 1 thru/or 12. A serial 4-cylinder engine including a resting cylinder device with an operation 
mode change device (it is only henceforth described as Engine E) is equipped with the car motor 
shown in drawing 1 . The inhalation-of-air path 1 of this engine E is constituted by the inhalation-of- 
air branch pipe 6, the surge tank 9 and this tank which are connected with it, and the inlet pipe 7 of 
one, and the air cleaner that is not illustrated. An inlet pipe 7 supports a throttle valve 2 pivotably in 
that interior, and the shaft 201 of this throttle valve 2 is connected with the throttle lever 3 in the 
exterior of the inhalation-of-air path 1 . It connects with the throttle lever 3 so that a throttle valve 2 
may be rotated in the direction of the counterclockwise rotation in the 1st Fig. through the throttle 
lever 3 interlocked with an accelerator pedal (not shown), and by the return spring (not shown) 
which energizes this in the closed direction, a throttle valve 2 will be closed, if the tensile force of an 
accelerator cable is weakened. In addition, it is equipped with the throttle opening sensor 8 which 
outputs the opening information on this valve to a throttle valve 2, and the idle switch 27 turned on if 
a throttle valve 2 is in a closed position. 

[0015] On the other hand, the inhalation-of-air bypass way 101 which bypasses a throttle valve 2 is 
equipped with the idle revolving-speed-control (ISC) bulb 4 for idle control, clausilium energization 
is carried out with a spring 401, and this bulb 4 is driven by the stepper motor 5 as an actuator. In 
addition, the fur ASUTO idle inflation valve 16 performs automatically warming-up amendment at 
the time of an idle according to cooling water temperature. This idle revolving-speed-control (ISC) 
bulb 4 is equipped with the ISC position sensor 28 which emits the opening positional information 
corresponding to the opening of this bulb 4. 

[0016] Furthermore, the intake temperature sensor 14 which outputs intake-air- temperature Ta 
information is formed in the inhalation-of-air way 1, and the knock sensor 21 which outputs the 
coolant temperature sensor 1 1 and knock information that the cooling water temperature as engine 
warming-up temperature is detected is formed in the cylinder block which is not illustrated. The 
engine-speed sensor 12 which detects an engine speed by the ignition pulse is formed in the ignition 
coil which is not illustrated, the dc-battery sensor 34 which detects battery voltage VB is formed in 
the electrical circuit which is not illustrated, and the surge tank 9 is equipped with the boost pressure 
sensor 10 which outputs pressure-of-induction-pipe (boost pressure) Pb information further again. 
Moreover, it is equipped near the PAWASUTE pump which the airconditioning switch 29 formed in 
in the car [ which detects ON of an air-conditioner and OFF ], and the PAWASUTE switch 32 which 
detects actuation of PAWASUTE further do not illustrate. Furthermore, the crankshaft which Engine 
E does not illustrate is equipped with the crank angle sensor 33. 

[0017] The inhalation-of-air way and exhaust air way of Engine E which can be open for free 
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passage in each gas column at the cylinder head 13 are formed, respectively, and each passage is 
opened and closed with the inlet valve and exhaust valve which are not illustrated. Although the 
configuration of the valve gear system with which the valve gear system of drawing 1 is attached in 
the cylinder head 13 is explained to the below-mentioned detail The configuration of this valve gear 
system changes with the configuration which can perform operation by the slow mode and fast 
mode. And timely is made to always stop each pumping valve (the 1st cylinder (**1) as resting 
cylinder gas columns other than the 2nd cylinder (**2) and the 3rd cylinder (**3) as an operation gas 
column, and the 4th cylinder (**4)), and operation with resting cylinder mode is enabled. That is, 
this valve gear system is equipped with the low-speed switch device Kl, and high-speed switch 
device K2a and K2b, and through an engagement pin, each switch device Kl, K2a, and K2b switch 
engagement balking of a rocker arm and a rocker shaft by the oil hydraulic cylinder, move it, and 
they are constituted so that engagement balking of a height cam and a rocker arm can be performed 
alternatively. 

[0018] In addition, a pressure oil is supplied to the resting cylinder switch device Kl as an operation 
operating mode switch device through the 1st solenoid valve 26 from a hydraulic circuit 22, the 2nd 
solenoid valve 31 is K minded [ high-speed switch device K2a and ] from a hydraulic circuit 30, and 
a pressure oil is supply **♦*. Here, both the 1st solenoid valve 26 and 2nd solenoid valve 31 that are 
a method valve of three at the time of operation of the slow mode by the low-speed cam are off, at 
the time of operation of the fast mode by the high-speed cam, both the 1st solenoid valve 26 and the 
2nd solenoid valve 31 are ON, and only ON and the 2nd solenoid valve 31 of the 1st solenoid valve 
26 are off at the time of operation in resting cylinder mode. Drive control of both [ these ] the 
solenoid valves 26 and 3 1 is carried out by the below-mentioned engine control unit (ECU) 15. 
[0019] Furthermore, the cylinder head 13 of drawing 1 is equipped with the injector 17 which injects 
a fuel in each gas column, each injector receives the fuel by which constant-pressure adjustment was 
carried out with the fuel-pressure adjustment device 18 from a fuel source 19, and the injection drive 
control is accomplished by ECU15. 

[0020] Furthermore, the cylinder head 13 of drawing 1 is equipped with an ignition driving gear, and 
this equipment consists of an ignitor 24 by which connection was carried out to both the ignition 
plug 23 with which it is equipped for every gas column, and both the plugs 23 of regular operation 
gas column **2 and **3, an ignitor 25 by which connection was carried out to both the plugs 23 of 
both of resting cylinder gas column **1 and **4, and ECU15 which emits an ignition command to 
both the ignitors 24 and 25. Next, based on drawing 2 thru/or drawing 12 , the structure of the valve 
gear system of this invention is explained to a detail. 

[0021] As shown in Figs. 4 thru/or 6 and Fig. 12, the cam shaft 42 for inhalation of air and the cam 
shaft 43 for exhaust air of a pair which are mutually parallel to the cylinder head 13 along with the 
longitudinal direction are arranged, and the cam 44 for low speeds which has the amount of small 
lifts for every gas column, respectively, and the cam 45 for high speeds with the amount of large lifts 
are formed in one. And in the condition of having been pinched with the upper part of the cam-shaft 
housing 46, and two or more cam caps 47, with bolts 48 and 49, the cam shafts 42 and 43 of this pair 
are fixed to the upper part of the cylinder head 13, and are supported by the cylinder head 13 free 
[ rotation ]. 

[0022] Moreover, although nothing and a detail mention parallel later mutually along with the 
longitudinal direction to the cylinder head 13, the cam shafts 42 and 43 of a pair, the rocker-shaft 
section 51 for inhalation of air of the pair which makes parallel, and the rocker-shaft section 52 for 
exhaust air are arranged for every gas column, respectively. And in the condition of having been 
pinched with the lower part of the cam-shaft housing 46, and two or more rocker-shaft caps 53, with 
bolts 49 and 54, the rocker-shaft sections 51 and 52 of this pair are fixed to the lower part of the 
cylinder head 13, and are supported by the cylinder head 13 free [ rotation ]. In addition, the cylinder 
head cover 55 is being fixed to the upper part of the cylinder head 13. While being switched to the 
moving valve mechanism switched to the bulb closing motion timing for high-speed operation, and 
the bulb closing motion timing of low-speed fate diversion, and the bulb closing motion timing for 
high-speed operation and the bulb closing motion timing of low-speed fate diversion by each rocker- 
shaft sections 51 and 52, they are equipped with the moving valve mechanism which can carry out a 
resting cylinder at the time of low load driving. That is, as shown in Fig. 12, among 4-cylinders, the 
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moving valve mechanism 61 of up-and-down 2 cylinder has a resting cylinder device, and the 
moving valve mechanism 62 of central 2 cylinder does not have the resting cylinder device. 
[0023] Here explains the moving valve mechanism 61 with a resting cylinder device. As shown in 
Fig. 7, if the rocker-shaft section 52 for exhaust air is explained to a detail, arm section 52a for 
exhaust air is first formed in the direction of a right angle of T mold lever 63 which comes to extend 
in one from the abbreviation center section of the rocker-shaft section 52 for exhaust air. In addition, 
T mold lever 63 which accomplishes the arm for exhaust air to the rocker shaft for exhaust air is 
formed in one, and the rocker-shaft section 5 1 for inhalation of air also has the same configuration. T 
mold lever 63 with which plane view made the abbreviation configuration for T characters the 
rocker- shaft section 52 for exhaust air, and its both sides are equipped with the rocker arm 64 for low 
speeds, and the rocker arm 65 for high speeds as a subrocker arm. It was manufactured by the 
rocker-shaft section 52 at one, the adjusting screw 66 was attached in the rocking edge by the adjust 
nut 67, and the end face of arm section 52a for exhaust air is in contact with the upper limit section 
of the exhaust air bulb 80 of a pair which the lower limit section of an adjusting screw 66 mentions 
later. 

[0024] On the other hand, the end face is pivoted in a rocker shaft 52, it is supported free [ rotation ], 
the roller bearing 68 is attached in the rocking edge, and the rocker arm 64 for low speeds can 
engage now the cam 44 for low speeds with a roller bearing 68. Moreover, the end face is similarly 
pivoted in a rocker shaft 52, it is supported free [ rotation ], the roller bearing 69 is attached in the 
rocking edge, and the rocker arm 65 for high speeds can also engage now the cam 45 for high speeds 
with a roller bearing 69. 

[0025] Furthermore, as shown in Fig. 6, with the rocking edge where roller bearings 68 and 69 were 
attached in the rocker arm 64 for low speeds, and the rocker arm 65 for high speeds, the arm sections 
70 and 71 are formed in the opposite side at one, respectively, and arm springs 72 and 73 are acting 
on these arm sections 70 and 71. Arm springs 72 and 73 are constituted by the cylinder 74 fixed to 
the cam cap 47 and a plunger 75, and the compression spring 76. The point of a plunger 75 presses 
the arm sections 70 and 71, and is energizing each rocker arms 64 and 65 which show each rocker 
arms 64 and 65 shown in left-hand side in Fig. 6 on right-hand side in the direction of the 
circumference of an anti -meter in the direction of a counterclockwise rotation, respectively. 
[0026] Therefore, each cams 44 and 45 can act and the rocker arm 64 for low speeds and the rocker 
arm 65 for high speeds can usually rock the rocker arm 64 for low speeds, and the rocker arm 65 for 
high speeds, if it is in the condition of having contacted the peripheral face of the cam 44 for low 
speeds of a cam shaft 43, and the cam 45 for high speeds through roller bearings 68 and 69 with arm 
springs 72 and 73 and a cam shaft 43 rotates. As shown in Fig. 8, the rocker arm 64 for low speeds 
and the rocker arm 65 for high speeds can be rotated now to a rocker shaft 52 and one by the change- 
over device Kl and K2a. While a through tube 91 is formed in the location corresponding to the 
rocker arm 64 for low speeds along that direction of a path and a rocker shaft 52 is equipped with a 
lock pin 92 free [ migration ] at this through tube 91, it is energized by the one direction with the 
compression spring 94 supported with the spring seat 93. 

[0027] On the other hand, the engagement hole 95 is formed in the location corresponding to the 
through tube 91 of a rocker shaft 52 at the rocker arm 64 for low speeds, and the lock pin 92 
energized by this engagement hole 95 with the compression spring 94 is being engaged. And oil 
pressure path 22a which is open for free passage to a through tube 91 in accordance with those shaft 
orientations is formed in a rocker shaft 52, and while it is open for free passage to a lock pin 92 at 
this oil pressure path 22a, the oilway 97 which carries out opening to the side which engages with 
the engagement hole 95 is formed. Moreover, while a through tube 98 is formed in the location 
corresponding to the rocker arm 65 for high speeds along the direction of a path and a rocker shaft 
52 is equipped with a lock pin 99 free [ migration ] at the through tube 98, it is energized by the one 
direction with the compression spring 100. On the other hand, the engagement hole 101 was formed 
in the location corresponding to the through tube 98 of a rocker shaft 52, and with the compression 
spring 100, the lock pin 99 escaped from the engagement hole 101 to the rocker arm 65 for high 
speeds, and it has come out of it to it. And while oil pressure path 30a which is open for free passage 
to a through tube 98 in accordance with the shaft orientations is formed, the oilway 103 which is 
open for free passage at the edge of the opposite side is formed in the rocker shaft 52 in the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/28/2006 



JP,06-193478,A [DETAILED DESCRIPTION] 



Page 7 of 14 



engagement hole 101 of a through tube 98. 

[0028] A deer is carried out, and as shown in Fig. 10 (a), the rocker arm 64 for low speeds can be 
united with a rocker shaft 52 because the lock pin 92 energized with the compression spring 94 
engages with the engagement hole 95, and can usually be rotated now with T mold lever 63 through 
this rocker shaft 52. On the other hand, the lock pin 99 energized with the compression spring 100 
escaped from the engagement hole 101, and it has come out, and the engagement to a rocker shaft 52 
is canceled and the rocker arm 65 for high speeds rotates it to this rocker shaft 52 and one. 
Therefore, although the cam 44 for low speeds and the cam 45 for high speeds make the rocker arm 
64 for low speeds, and the rocker arm 65 for high speeds rock, only the driving force with which the 
rocker arm 64 for low speeds was transmitted can be transmitted to T mold lever 63 through a rocker 
shaft 52, and they can rock this T mold lever 63. 

[0029] And if it is in the rocker arm 64 for low speeds as shown in Fig. 10 (b) when oil pressure is 
supplied to each oil pressure paths 22a and 30a of a rocker shaft 52, it flows to the engagement hole 
95 side of a through tube 91 through an oilway 97, and a pressure oil resists the energization force of 
a compression spring 94, and extracts a lock pin 92 from the engagement hole 95. Then, engagement 
to the rocker arm 64 for low speeds and a rocker shaft 52 is canceled, and it ceases to rotate to one. 
On the other hand, if it is in the rocker arm 65 for high speeds, it flows to the opposite side, and a 
pressure oil resists the energization force of a compression spring 94, and makes a lock pin 99 
engage with the engagement hole 101 in the engagement hole 101 of a through tube 98 through an 
oilway 103. Then, a rocker shaft 52 engages with the rocker arm 65 for high speeds, and both can 
rotate now to one. Therefore, although the cam 44 for low speeds and the cam 45 for high speeds 
make the rocker arm 64 for low speeds, and the rocker arm 65 for high speeds rock, only the driving 
force with which the rocker arm 65 for high speeds was transmitted can be transmitted to T mold 
lever 63 through a rocker shaft 52, and they can rock this T mold lever 63. 
[0030] Moreover, if it is in the rocker arm 64 for low speeds as shown in Fig. 10 (c) when oil 
pressure is supplied only to oil pressure path 22a of a rocker shaft 52, a pressure oil flows to the 
engagement hole 95 side of a through tube 91, a lock pin 92 is extracted from the engagement hole 
95, engagement to the rocker arm 64 for low speeds and a rocker shaft 52 is canceled, and it ceases 
to rotate to one. On the other hand, if it is in the rocker arm 65 for high speeds, with a compression 
spring 100, a lock pin 99 escapes from the engagement hole 101, it comes out, the engagement to a 
rocker shaft 52 is canceled, and both do not rotate to one. Therefore, although the cam 44 for low 
speeds and the cam 45 for high speeds make the rocker arm 64 for low speeds, and the rocker arm 65 
for high speeds rock, the driving force cannot be transmitted to a rocker shaft 52, but they can make 
T mold lever 63 into a resting cylinder condition, without operating. 

[0031] moreover — a resting cylinder — a device — being nothing — a moving valve mechanism — 62 

— setting — the — 1 1 — a Fig. — being shown — as — exhaust air — ** — a rocker shaft — the section — 
52 — abbreviation — a center section — from -- a perpendicular direction — an arm — the section — 52 

— a — one — extending plane view — abbreviation — T ~ a character — a configuration — having 
carried out — T — a mold — a lever — (— L — ) ~ 104 « forming — having — and — exhaust air — ** — 
a rocker shaft — the section - 52 — **** - a high speed — ** - a rocker arm — 105 -- pivotable — 
equipping — having — **** — . And while a roller bearing 106 is attached in the rocking edge of T 
mold lever (L) 104 and the cam 44 for low speeds can be engaged, the adjusting screw 107 was 
attached by the adjust nut 108, and it is in contact with the upper limit section of the exhaust air bulb 
80 which the lower limit section of an adjusting screw 107 mentions later. 

[0032] On the other hand, the end face is pivoted in a rocker shaft 52, it is supported free [ rotation ], 
the roller bearing 109 is attached in the rocking edge, and the rocker arm 105 for high speeds can 
engage now the cam 45 for high speeds with a roller bearing 109. Moreover, with the rocking edge 
where the roller bearing 109 was attached in the rocker arm 105 for high speeds, the arm section 110 
is formed in the opposite side at one, an arm spring 111 acts on this arm section 110, and the rocker 
arm 105 for high speeds is energized to the one direction. Furthermore, the rocker arm 105 for high 
speeds can be rotated now to a rocker shaft 52 and one with change-over device K2b. That is, a 
through tube 1 13 is formed in the location corresponding to the rocker arm 105 for high speeds, and 
while being equipped with a lock pin 114 free [ migration ], energization support is carried out with 
the compression spring 1 15 at the rocker shaft 52. On the other hand, the engagement hole 116 was 
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formed in the rocker arm 105 for high speeds, and with the compression spring 1 1 5, the lock pin 114 
escaped from the engagement hole 116, and it has come out of it. And while oil pressure path 30b 
which is open for free passage to a through tube 1 13 in accordance with the shaft orientations is 
formed in a rocker shaft 52, the oilway 1 1 8 which is open for free passage at the edge of the opposite 
side is formed in the engagement hole 1 16 of a through tube 113. 

[0033] Carrying out a deer, with a compression spring 1 15, a lock pin 1 14 escapes from the 
engagement hole 116, and it has come out, and the rocker arm 105 for high speeds is canceled, and 
usually rotates the engagement to a rocker shaft 52 to this rocker shaft 52 and one. Therefore, 
although the cam 44 for low speeds and the cam 45 for high speeds make T mold lever (L) 104 and 
the rocker arm 105 for high speeds rock, the driving force of the cam 44 for low speeds can be 
transmitted to the exhaust air bulb 80, and they can rock this exhaust air bulb 80. And if it is in the 
rocker arm 105 for high speeds when oil pressure is supplied to oil pressure path 30b of a rocker 
shaft 52, a pressure oil flows to the opposite side and makes a lock pin 114 engage with the 
engagement hole 1 16 in the engagement hole 1 16 of a through tube 113 through an oilway 118. 
Then, a rocker shaft 52 engages with the rocker arm 105 for high speeds, and it can rotate now to this 
rocker shaft 52 and one. Therefore, the cam 45 for high speeds makes the rocker arm 105 for high 
speeds rock, and that driving force can be transmitted to the exhaust air bulb 80 through a rocker 
shaft 52 and T mold lever (L) 104, and can rock now this exhaust air bulb 80. 
[0034] In addition, in explanation of the above-mentioned moving valve mechanisms 61 and 62, 
although only the exhaust side was explained, it has same structure also about the inspired air flow 
path, and only the formation location in the hoop direction of the cams 44 and 45 of each cam shafts 
42 and 43 is changed according to the bulb closing motion timing of inhalation of air and exhaust air. 
By the way, as shown in Fig. 6, the cylinder head 13 was equipped with the intake valve 97 and the 
exhaust air bulb 80 free [ migration ], and they have closed the suction port 83 and the exhaust air 
port 84 with valve springs 81 and 82. Therefore, a suction port 83 and the exhaust air port 84 can be 
opened and closed, and it can be open for free passage now with a combustion chamber 85 with the 
drive of T mold lever 63 (T mold lever 104 (L)) mentioned above by pressing the upper limit section 
of an intake valve 79 and the exhaust air bulb 80. 

[0035] As shown in Fig. 1, Fig. 2, and Figs. 3, 9, and 12, the hydraulic control 86 for operating the 
change-over device Kl of the moving valve mechanisms 61 and 62 mentioned above, K2a, and K2b 
is formed in the posterior part (it sets to Fig. 12 and is the upper part) of the cylinder head. This 
hydraulic control 86 consists of an oil pump 87, an accumulator 88, and the 2nd solenoid valve 31 
mentioned above and the 1st solenoid valve 26 mentioned above. An oil pump 87 and an 
accumulator 88 are located between the cam shaft 42 for inhalation of air, and the cam shaft 44 for 
exhaust air, and while both stand in a line up and down and are arranged, both direction of an axial 
center is making horizontally. That is, free [ horizontal migration ], to the flank of the cam cap 
housing 46 of the backmost part of the cylinder head 13, and the cam cap 47, energization support is 
carried out with the compression spring 122, and the cylinder 121 of an oil pump 87 is being fixed to 
the bottom with the bolt 124 through covering 123. And a plunger 126 can act on the cylinder 121 of 
an oil pump 87 through a compression spring 125, and this plunger 126 can be driven now by the oil- 
pump cam 127 formed in the end of the cam shaft 42 for inhalation of air at one. 
[0036] Moreover, to the flank of the cam cap housing 46 and the cam cap 47, horizontal migration is 
free for the cylinder 128 of an accumulator 88, and energization support is carried out with the 
compression spring 129, and, similarly it is fixed to the bottom with the bolt 124 through covering 
123. In addition, the path of the cylinder 121 of an oil pump 87 and the cylinder 128 of an 
accumulator 88 is the same, and can be shared. Moreover, the 2nd solenoid valve 31 and the 1st 
solenoid valve 26 are attached in the cylinder head 1 1 . 

[0037] As shown in Figs. 1, 2, and 3 and Fig. 9, it is connected to oil pressure path 30a through the 
hydraulic circuit 30 while direct continuation of the 2nd solenoid valve 31 is carried out to the 
engine Maine oil pump 120 through an oilway 130. Moreover, the 1st solenoid valve 26 is connected 
to oil pressure path 22a through the hydraulic circuit 22 while connecting with an accumulator 88 
and an oil pump 87, and the Maine oil pump 120 through an oilway 131. Furthermore, each solenoid 
valves 26 and 31 can operate now with the control signal of ECU15. In addition, it can operate now 
with the hydraulic control 86 as well as [ change-over device K2b of a moving valve mechanism 62 ] 
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a moving valve mechanism 61, and the 2nd solenoid valve 31 is connected with oil pressure path 30b 
of a rocker shaft 52 through the hydraulic circuit 30. Moreover, as shown in Fig. 3, the plug tube 135 
of a hollow configuration is set up by the cylinder head 1 3 for every gas column, the interior of each 
of this plug tube 135 was equipped with the ignition plug 23, respectively, and that point has faced in 
each combustion chamber 85. 

[0038] Hereafter, actuation of the 4-cylinder engine of this example is explained. ECU 15 detects 
engine operational status by the detection result of various sensors, and if an engine is a low-speed 
area, it will choose the profile of the cam suitable for it. In this case, ECU 15 outputs a control signal 
to solenoid valves 26 and 3 1 , and closes solenoid valves 26 and 3 1 . Then, a pressure oil is not 
supplied to the oil pressure paths 22a, 30a, and 30b, but as a moving valve mechanism 61 is shown 
in Fig. 10 (a), by the lock pin 92, the rocker arm 64 for low speeds and a rocker shaft 52 are united, 
and the engagement to the rocker arm 65 for high speeds and a rocker shaft 52 is canceled. 
Therefore, if cam shafts 42 and 43 rotate, by the cam 44 for low speeds, the rocker arm 64 for low 
speeds rocks, that driving force will be transmitted to T mold lever 63 through a rocker shaft 52, this 
T mold lever 63 will rock, and the adjusting screw 66 of the pair of a rocking edge will drive an 
intake valve 79 and the exhaust air bulb 80. On the other hand, as a moving valve mechanism 62 is 
shown in Fig. 11, if the engagement to the rocker arm 105 for high speeds and a rocker shaft 52 is 
canceled and cam shafts 42 and 43 rotate, by the cam 44 for low speeds, T mold lever (L) 1 04 will 
rock and the adjusting screw 107 of the pair of a rocking edge will drive an intake valve 79 and the 
exhaust air bulb 80. Thus, an intake valve 79 and the exhaust air bulb 80 are driven to the bulb 
closing motion timing corresponding to low r.p.m. operation, and low r.p.m. operation of the engine 
is carried out. 

[0039] If ECU 15 detects an engine high-speed run state, ECU 15 will output a control signal to 
solenoid valves 26 and 31, and will open solenoid valves 26 and 31. Then, a pressure oil is supplied 
to the oil pressure paths 22a, 30a, and 30b. At the time of engine high-speed transit, as a moving 
valve mechanism 61 is shown in Fig. 10 (b), a lock pin 92 extracts and comes out of the engagement 
hole 95 by the pressure oil, and engagement to the rocker arm 64 for low speeds and a rocker shaft 
52 is canceled. Moreover, a lock pin 99 engages with the engagement hole 101, and the rocker arm 
65 for high speeds and a rocker shaft 52 are united. Therefore, by the cam 45 for high speeds, the 
rocker arm 65 for high speeds rocks, T mold lever 63 rocks further, and an intake valve 79 and the 
exhaust air bulb 80 are driven. On the other hand, if it is in a moving valve mechanism 62, a lock pin 
1 14 engages with the engagement hole 1 16, and the rocker arm 105 for high speeds and a rocker 
shaft 52 are united with a supply pressure oil. Therefore, by the cam 45 for high speeds, the rocker 
arm 105 for high speeds rocks, and an intake valve 79 and the exhaust air bulb 80 are driven. Thus, 
an intake valve 79 and the exhaust air bulb 80 are driven to the bulb closing motion timing 
corresponding to high-speed operation, and high-speed operation of the engine is carried out. 
[0040] ECU 15 as a control device sets up all **** and the resting cylinder region according to an 
engine speed and boost pressure information along with an operation region map (refer to the 13th 
Fig.) here. It sets up so that the amount of retard may fall with time along with an ignition retard map 
(refer to the 14th Fig.). The correction value which amends the amount of retard according to boost 
pressure information along with a retard amendment map (refer to the 15th Fig.) is set up. If an 
operation region is located [ from the time of a change-over setup to all **** from a resting cylinder 
region ] in a numerical range a2 as Sadayuki Tokoro at the time of al and acceleration at the time of 
** Li and idle operation which is moreover a retard amendment region It functions as making an 
ignition driving gear drive at the target ignition timing which multiplies by them and calculates the 
amount of retard and the amount of retard amendments which fall with time at a reference point fire 
stage. 

[0041] The operation region map which this ECU 15 uses can carry out a setup of all **** and a 
resting cylinder region based on the volumetric efficiency (Ev) deduced from the boost pressure Pb 
information acquired from the engine speed and the boost pressure sensor 10 from the engine-speed 
sensor 12, as shown in Fig. 13. In this map, the range which is set to the condition and shows the 
volumetric efficiency (Ev) of the air from which the boundary of all tubed voice and a resting 
cylinder condition is deduced by an engine speed and boost pressure by hatching means the resting 
cylinder condition. And in Fig. 13, it is the treatment for raising a rotational frequency and once 
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suppressing depression of the rapid rotational frequency in the time of a resting cylinder setup that 
volumetric efficiency is rising momentarily in the low rotation region, when switching to a resting 
cylinder condition from all tubed voice. 

[0042] Furthermore, ECU 15 adopts the ignition retard map shown in Fig. 14. In addition, if it is in a 
transient like [ at the time of the switch to which an engine returns to all **** from a resting cylinder 
region ] as shown in Fig. 16 (D), this reason results from not falling with sufficient responsibility 
bordering on a change time, and boost pressure will get down (refer to Fig. 16 (C)), and will control 
it as follows. That is, as a continuous line shows drawing 16 (A), when it performs like the 
combustion line based on the ignition timing usually set up at the time of operation (all tubed voice), 
it is drawing by the rapid increment in an air content. As a continuous line shows 2 (B), torque 
carries out rise change rapidly. In order to prevent this, ECU 15 suppresses sudden change of torque, 
as a broken line shows Fig. 16 (A), the retard of the ignition timing is carried out and a broken line 
shows it in Fig. 16 (B). 

[0043] For this reason, as the ignition retard map which ECU15 adopts is shown in Fig. 14 It is what 
sets up the amount of retard so that the amount of retard is made into max immediately after 
modification according to the number of stroke after the time of a change setup to all **** from a 
resting cylinder region (after modification), and a few fence may be carried out as the number of 
stroke after modification increases. ECU15 usually adjusts the ignition timing (reference value) in 
the time of operation in the amount of retard here. Furthermore, in a2, as shown in Fig. 15, the boost 
amendment map which ECU15 uses is set up at the time of al and acceleration at the time of idle 
operation which is a part outside the retard proper range set up so that reduction amendment of the 
amount of retard by ignition Rita-DOMAPPU may be carried out further. 

[0044] It is this boost amendment map at the change time to all **** from a resting cylinder region, 
and it is used at the time of the acceleration which carries out rotation early contrary to the time of 
idle operation with slow rotation of an engine, and this, namely, at that ignition timing is undelayable 
at the time of idle operation in order to prevent destabilization of combustion, and the time of 
acceleration For the reasons of preventing the ignition delay by inhalation-of-air increased pressure, 
and enabling it to obtain an output required for acceleration, i.e., torque, etc. Since it is desirable to 
make the amount of retard of ignition timing small (for it to return to a reference value) in any case, 
and to make it the so-called position which usually meets at the ignition timing in the time of 
operation, amendment of the amount of retard is performed. Therefore, when switched to all **** 
from a resting cylinder region, while suppressing sudden change of the torque in the transient by the 
retard of ignition timing, according to the service condition by the side of an engine, operation of the 
engine corresponding to the actual condition can be maintained by amending the amount of retard. 
Since this examples are the above configurations, when it explains now along with the flow chart 
which shows fire stage regulation processing at ** / the all time of ECU15, they are as being shown 
in Fig. 19. 

[0045] It distinguishes whether ECU15 has an operation region in a resting cylinder region in step al 
based on the volumetric efficiency of the air by the engine speed and boost pressure. It distinguishes 
whether when it is judged that there is nothing in a resting cylinder region, after returning to all 
****, it is equivalent to about 30 lines at step a2, and when it progresses to step a9 by Yes and is not 
equivalent to about No, i.e., 30 lines, a number of stroke distinguishes whether about one line passed 
at step a3. When having passed, it progresses to step a4, and a number of stroke is counted up. At 
step a5, the amount of retard according to the number of stroke is deduced from ignition Rita- 
DOMAPPU shown in Fig. 14. In addition, counting of the check of the number of stroke after the 
return to all **** at this time is carried out on the basis of the change command having been 
outputted in ECU 15 at the time of a change setup to all ****. 

[0046] And at step a6, when it corresponds with the signal from the boost pressure sensor 10 to the 
amount of retard deduced by ignition Rita-DOMAPPU shown in Fig. 14 at the time of idle operation 
and acceleration, the amount of retard in a present stage is set up by deducing the amount of 
amendments of the amount of retard from the boost amendment map shown in Fig. 15, and taking 
advantaging of the amount of retard mentioned above. If step a7 is reached, this amount of ignition 
advances will be set up by deducting the amount of retard to the base tooth lead angle usually used at 
the time of operation. Thus, it changes with multiplying by the amount of retard, and the amount of 
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retard amendments at a reference point fire stage, and target ignition timing calculating. Then, a 
target ignition timing signal is set to ignitors 24 and 25, consequently this ignitor can perform 
ignition processing of an applicable gas column based on the signal from the crank angle sensor 20 
at target ignition timing. 

[0047] On the other hand, if a resting cylinder region is checked at step al and it progresses to step 
a8, all the counters after a cylinder return will be cleared and the amount of base tooth lead angles 
which the ignition timing is usually at the operation time, and is used will be set up as it is from it 
being in a resting cylinder region in step a9. In addition, the coolant temperature sensor 1 1 connected 
to ECU 15 is for detecting the time of cranking which has the boost pressure in the boost amendment 
map shown in Fig. 1 5 in a low condition, and the throttle position sensor 8 is shown as that for which 
the boost pressure sensor 10 can be substituted. 

[0048] Next, along with the flow chart of torque regulation processing, other examples of this 
invention are explained at the time of**/** of Fig. 20. Since only the operation region setting 
processing and ignition timing control processing which the same engine E is adopted and ECU 15 of 
this engine makes a controlled system are different if the car motor which torque regulation 
processing accomplishes at the time of this **/** of Fig. 20 is shown in Figs. 1 thru/or 12, 
explanation of other duplication parts is omitted. ECU 15 as a control device here sets up the amount 
of retard of ignition timing, and functions as suppressing the fall of an output torque while it sets up 
all **** and the resting cylinder region according to volumetric efficiency (Ev) of the air deduced by 
an engine speed and boost pressure along with an operation region map (refer to the 13th Fig.) and 
amends the inhalation air content in an inhalation-of-air system along with a torque amendment map 
(refer to the 17th Fig.). 

[0049] What showed the operation region map used here in Fig. 13, and the same thing are adopted. 
Furthermore, the torque amendment map shown in Fig. 17 here If Sadayuki Tokoro after the switch 
decision from all **** to a resting cylinder region is in a numerical range, while amending the 
inhalation air content in an inhalation-of-air system by driving the idle revolving-speed-control (ISC) 
bulb 4 after a switch It is set up for the purpose of stopping by setting up the amount of retard of the 
ignition timing according to the number of stroke after switching the rise of the output torque like the 
explosion line by the air content which increased by this amendment. 

[0050] And the amount of retard of the ignition timing shown in Fig. 17 (A) takes into consideration 
the actuation delay and the inhalation-of-air delay of an actuator of the idle revolving-speed-control 
(ISC) bulb 4, and makes the amount of retard increase from the stage (stage which passed through 
the period shown with Sign D among Fig. 17 (A)) delayed rather than the initiation stage of the idle 
speed control device shown in Fig. 17 (B) of operation for a while. That is, according to an 
inhalation air content increasing by the idle revolving-speed-control (ISC) bulb 4, the amount of 
delay of ignition timing is set up greatly. Since this examples are the above configurations, they are 
now explained along with the flow chart which shows torque regulation processing in Fig. 20 at the 
time of **/** of ECU15. 

[005 1] That is, it distinguishes whether based on the volumetric efficiency (Ev) of the air deduced by 
an engine speed and boost pressure, operation mode is in a resting cylinder region at step bl. When it 
is judged that there is nothing in a resting cylinder region, at step b2 based on the volumetric 
efficiency of the air by the engine speed and boost pressure in a present stage In being in the 
condition which distinguishes whether it is in the condition that the operation mode by the resting 
cylinder region can be set up from the map shown in Fig. 13, and can shift to a resting cylinder 
region While progressing to step b3 and counting the number of stroke from this point in time, the 
idle revolving-speed-control (ISC) bulb 4 is operated at step b4, and an inhalation air content is made 
to increase. 

[0052] Increase-in-quantity amendment of the inhalation air content by initiation of this idle 
revolving-speed-control (ISC) bulb 4 of operation being performed In Fig. 18, it is obtained in the 
condition that it was late from the actuation initiation stage in time with factors, such as actuation 
delay in the idle revolving-speed-control (ISC) bulb 4. While boost pressure goes up in accordance 
with the increase in quantity by this amendment (condition shown as a continuous line among 
drawing 5 ), too much rise and descent of an output torque are regulated (condition shown as a 
continuous line among the 18th Fig.). Each continuous line is the result of being based on this 
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example here, an alternate long and short dash line is as a result of the normal state which does not 
set up idle speed control and the amount of retard of ignition timing, and the broken line showing 
torque change is a result when not setting up the amount of retard of the ignition timing in this 
example. That is, an output torque increases to compensate for boost pressure going up gradually, 
and as a broken line shows, at the time of the full open after passing through delay of operation, an 
output torque becomes large among the 18th Fig., until the position of a closing motion valve is set 
up so that the bypass connected to the inhalation-of-air way in the condition over a throttle valve 
may be opened and it results in full open by the idle revolving-speed-control (ISC) bulb 4, as shown 
in Fig. 1. 

[0053] Then, as progressed and mentioned above to step b5 in ECU15 According to the number of 
stroke after a switch, the torque amendment map shown in Fig. 17 (A) is chosen. After the amount of 
retard of ignition timing is deduced, a signal is outputted to ignitors 24 and 25. In ignitors 24 and 25 
It is as being shown in the condition that, as for this condition, the amount of retard (a continuous 
line shows ignition timing) is changing a lot in Fig. 1 8 according to a number of stroke by 
performing adjustment of ignition timing based on the signal from the crank angle sensor 20 inputted 
into ECU15. If step b6 is reached, the stage when distinguishes whether the number of stroke No 
after actuation of die idle revolving-speed-control (ISC) bulb 4 is started has reached the 
predetermined number, and a retard setup of ignition timing is stopped will be deduced. 
[0054] At this time, in Fig. 18, since it can be suppressing that an output torque tends to go up by the 
rise of the boost pressure according to actuation of the idle revolving-speed-control (ISC) bulb 4 by 
retard setup of (the condition shown with a broken line among the 1 8th Fig.), and ignition timing 
(condition shown as a continuous line among the 18th Fig.), the condition of not influencing 
fluctuation of an output is acquired. In addition, when a case with the normal state shown with the 
case where the case of this example, i.e., idle speed control, and the amount setup of retard of 
ignition timing are performed, and the alternate long and short dash line is compared, correction of 
the output torque at the time of the time amount which not only depression of torque is large, but a 
return takes to the direction in the case of a normal state being quite long, and being switched to a 
resting cylinder region in this example in this point will be performed for a short time. 
[0055] In step b7, since correction of an output torque is completed after stopping a setup of the 
amount of retard of ignition timing, a signal is outputted to the hydraulic control 86 for operating the 
change-over device Kl, K2a, and K2b so that it may switch to a resting cylinder region. 
Furthermore, if it **** from step b8 or bl b9 to the ** case which has the operation mode to a 
resting cylinder region switched, when set a number-of- stroke counter, it progresses to step blO, the 
number of stroke Nl after being switched to this condition is distinguished and the predetermined 
number of stroke is reached, actuation of the idle revolving-speed-control (ISC) bulb 4 is suspended. 
The number is as in agreement with the time of actuation of idle speed control being suspended as 
Sadayuki Tokoro in this case in Fig. 18, and as shown in Fig. 18, it enters after this time at the stage 
when it is stabilized by the output torque. 

[0056] When it has the control unit which accomplishes torque regulation processing at the time of 
**/** shown in Fig. 20, by performing idle speed control at the time of a switch in a resting cylinder 
region In Fig. 18, can shorten the time amount shown with an alternate long and short dash line until 
it returns depression of torque compared with the conventional case, and, moreover, it is also related 
with depression of the torque in the time of a switch in a resting cylinder region. It can be made 
smaller than the part which performs idle rise processing for the depression control at the time of a 
switch judging, and the conventional thing. Next, other examples of this invention are explained 
along Fig. 21, Fig. 19, and Fig. 20. Since the operation region setting processing, ignition timing 
control processing, and idle speed control which the same engine E is adopted and ECU15 of this 
engine makes a controlled system are different if the car motor which torque regulation processing 
accomplishes at the time of fire stage regulation processing and ** / ** at these ** / all time, such as 
Fig. 21, is shown in Figs. 1 thru/or 12, explanation of other duplication parts is omitted. 
[0057] ECU15 as a control unit here has the function of both control processing of Fig. 19 and Fig. 
20. Namely, all **** and the resting cylinder region according to volumetric efficiency (Ev) of the 
air deduced by an engine speed and boost pressure along with an operation region map (refer to the 
13th Fig.) are set up. While amending the inhalation air content in an inhalation-of-air system along 
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with a torque amendment map (refer to the 17th Fig.) Set up the amount of retard of ignition timing, 
and it sets up so that the amount of retard may fall with time along with an ignition retard map (refer 
to the 14th Fig.). Set up the correction value which amends the amount of retard according to boost 
pressure information along with a retard amendment map, and from the time of a change-over setup 
to all **** from a resting cylinder region, if ** Li and a deer are also in a numerical range as 
Sadayuki Tokoro at the time of idle operation and acceleration, an operation region It functions as 
making an ignition driving gear drive at the target ignition timing which multiplies by them and 
calculates the amount of retard, and the amount of retard amendments at a reference point fire stage. 
[0058] What was shown in Fig. 13, and the same thing are adopted, and the operation region map 
used here is used for a setup of all **** and a resting cylinder region. What was shown in Fig. 17, 
and the same thing are adopted, and a torque amendment map is used for the amount of drives of the 
idle revolving-speed-control (ISC) bulb 4, and a setup of the amount setup of retard of ignition 
timing at the time of a switch setup in a resting cylinder region from all ****. Similarly, what was 
shown in Fig. 14, and the same thing are adopted, and an ignition retard map is used for setting up so 
that the amount of retard may fall with time at the time of a change-over setup to all **** from a 
resting cylinder region. Furthermore, what was shown in Fig. 15, and the same thing are adopted, 
and a retard amendment map is used for setting up the correction value which amends the amount of 
retard according to boost pressure information at the time of a change-over setup to all **** from a 
resting cylinder region. 

[0059] Since this example is the above configurations, when each actuation of a control device is 
now explained along with a flow chart, it is as being shown in Figs. 19, 20, and 21. Fig. 19 is an 
operation region change control routine which ECU 15 performs here, and each flow of above- 
mentioned Figs. 20 and 21 is used as it is, and, as for the torque regulation processing at the ignition 
timing regulation processing at the resting cylinder in this routine to the time of all cylinder change- 
overs, and all cylinders to the time of a resting cylinder change-over, omits the duplication 
explanation here. ECU 15 sets up the operation region of a current target in steps si and s2 here 
based on the volumetric efficiency of the air by the engine speed and boost pressure. At step s3, if in 
agreement and in agreement [ it judges whether the operation region which is carrying out current 
adoption with this target operation region is in agreement, and ] with step s4, it will progress to step 
s5. The hydraulic control 86 for operating the change-over device Kl, K2a, and K2b according to a 
target operation region at step s4 is driven, and change processing of the present operation region is 
carried out in a target operation region. 

[0060] At step s6, this change judges whether it is the change of all **** from a resting cylinder 
region, and progresses to step s7 by change in a resting cylinder region from all **** by Yes at step 
s8. At step s7, it progresses to the ignition regulation processing at the time of all cylinder change- 
overs from a resting cylinder, and a return is progressed and carried out to the torque regulation 
processing at the time of a resting cylinder change-over from all cylinders in step s8. In addition, if 
step s5 is reached noting that an operation region is in agreement with a target operation region from 
step s3, the present operation region will judge whether it is a resting cylinder region, will progress 
to the torque regulation processing at the time of a resting cylinder change-over from all the 
cylinders of step s8 of** by Yes, and will progress to the ignition regulation processing at the time 
of all cylinder change-overs from the resting cylinder of step s7 in all **** of No. Then, as for the 
ignition timing regulation processing at the time of all cylinder change-overs, the flow of Fig. 19 is 
used as it is from the resting cylinder of step s7, and the flow of Fig. 20 is used as it is, and, as for the 
torque regulation processing at all the cylinders of step s8 to the time of a resting cylinder change- 
over, omits that duplication explanation here. 

[0061] Therefore, when it has operation region change control of Fig. 21, Fig. 19, and Fig. 20 and 
the control unit which torque regulation processing accomplishes at the time of fire stage regulation 
processing and ** / ** at ** / all the times, When switched to all **** from a resting cylinder region 
While suppressing sudden change of the torque in the transient by the retard of ignition timing 
According to the service condition by the side of an engine, by amending the amount of retard, 
operation of the engine corresponding to the actual condition is maintainable, further, at the time of a 
switch in a resting cylinder region, idle rise processing can be performed, depression of torque can 
be suppressed, and a reset time can be shortened from all ♦***. 
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[0062] 

[Effect of the Invention] as mentioned above, since the car motor which is the first invention carries 
out retard processing of ignition timing when it deduces a resting cylinder region and is switched to 
all **** from a resting cylinder region from an engine speed and boost pressure information, the 
engine power produced when switched to all **** from a resting cylinder region is unusual — an 
increase — change — generating of the torque shock by which it is accompanied can be prevented, a 
fuel consumption fall can be prevented, and drivability can be improved. 
[0063] Furthermore, since the car motor which is the second invention performs idle rise of an 
engine speed, and retard processing of ignition timing when it deduces a resting cylinder region and 
is switched to a resting cylinder region from all **** from an engine speed and boost pressure 
information While aiming at the increment in the air content by the idle speed control apparatus The 
retard of ignition timing can adjust the rise of the output torque by the increment in this air content, 
generating of the torque shock accompanying the decrease change with the unusual engine power 
produced when switched to a resting cylinder region from all **** is prevented, an engine failure is 
prevented, and drivability can be improved. 

[0064] Furthermore, since the car motor which is the third invention carries out retard processing of 
ignition timing when it deduces a resting cylinder region and is switched to all **** from a resting 
cylinder region from an engine speed and boost pressure information Generating of the torque shock 
by which it is accompanied can be prevented, the engine power produced when switched to all **** 
from a resting cylinder region is unusual — an increase — change — Since idle rise of an engine speed 
and retard processing of ignition timing are performed when a fuel consumption fall can be 
prevented and it is moreover switched to a resting cylinder region from all **** While aiming at the 
increment in the air content by the idle speed control apparatus The retard of ignition timing can 
adjust the rise of the output torque by the increment in this air content, generating of the torque 
shock accompanying the decrease change with the unusual engine power produced when switched to 
a resting cylinder region from all **** is prevented, an engine failure can be prevented, and 
drivability improves. 

[Translation done.] 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the car motor equipped with the resting cylinder device to which the resting cylinder of 
some gas columns is carried out according to engine operational status The engine-speed sensor 
which detects an engine speed, and the boost pressure sensor which outputs the boost pressure 
information on the above-mentioned engine, It has the control section which controls the ignition 
driving gear which drives the above-mentioned engine at target ignition timing, and the above- 
mentioned resting cylinder device and the above-mentioned ignition driving gear. The above- 
mentioned control unit The operation region map which sets up all **** and the resting cylinder 
region according to volumetric efficiency of the above-mentioned engine speed and the above- 
mentioned engine, If it has the ignition retard map set up so that the amount of retard used for 
calculation of the above-mentioned target ignition timing may fall with time and Sadayuki Tokoro is 
in a numerical range from the time of a change-over setup to all **** from the above-mentioned 
resting cylinder region Car motor characterized by making the above-mentioned ignition driving 
gear drive at the target ignition timing which multiplies by it and calculates the amount of retard 
which falls to the above-mentioned target with the passage of time at a reference point fire stage. 
[Claim 2] In the car motor equipped with the resting cylinder device to which the resting cylinder of 
some gas columns is carried out according to engine operational status The engine-speed sensor 
which detects an engine speed, and the boost pressure sensor which outputs the boost pressure 
information on the above-mentioned engine, The ignition driving gear which drives the above- 
mentioned engine at target ignition timing, and the idle speed control apparatus which carries out 
increase and decrease of the idle rpm of control at desired value, It has the control unit which 
controls the above-mentioned resting cylinder device, the above-mentioned ignition driving gear, 
and the above-mentioned idle speed control apparatus. The above-mentioned control unit The 
operation region map which sets up all **** and the resting cylinder region according to the above- 
mentioned engine speed and the above-mentioned boost pressure information, It has the torque 
amendment map set up so that the amount of retard used for calculation of the above-mentioned 
target ignition timing while carrying out the increment in the specified quantity and setting up the 
desired value of the above-mentioned idle rpm may increase with time. And when Sadayuki Tokoro 
is in a numerical range from the time of a change-over setup in a resting cylinder region from all the 
above-mentioned ****, while making it operate so that the specified quantity idle rise of the above- 
mentioned idle speed control apparatus may be carried out Car motor characterized by making the 
above-mentioned ignition driving gear drive at the target ignition timing which multiplies by it and 
calculates the amount of retard which increases to the above-mentioned target with the passage of 
time at a reference point fire stage. 

[Claim 3] In the car motor equipped with the resting cylinder device to which the resting cylinder of 
some gas columns is carried out according to engine operational status The engine-speed sensor 
which detects an engine speed, and the boost pressure sensor which outputs the boost pressure 
information on the above-mentioned engine, The ignition driving gear which drives the above- 
mentioned engine at target ignition timing, and the idle speed control apparatus which carries out 
increase and decrease of the idle rpm of control at desired value, It has the control unit which 
controls the above-mentioned resting cylinder device, the above-mentioned ignition driving gear, 
and the above-mentioned idle speed control apparatus. The above-mentioned control unit The 
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operation region map which sets up all **** and the resting cylinder region according to the above- 
mentioned engine speed and the above-mentioned boost pressure information, The torque 
amendment map set up so that the amount of retard used for calculation of the above-mentioned 
target ignition timing while carrying out the increment in the specified quantity and setting up the 
desired value of the above-mentioned idle rpm may increase with time, If it has the ignition retard 
map set up so that the amount of retard to the reference point fire stage used for calculation of the 
above-mentioned target ignition timing may fall with time and Sadayuki Tokoro is in a numerical 
range from the time of a change-over setup to all **** from the above-mentioned resting cylinder 
region If the above-mentioned ignition driving gear is made to drive at the target ignition timing 
which multiplied by it and calculates the amount of retard which falls to the above-mentioned target 
with the passage of time at a reference point fire stage and Sadayuki Tokoro is in a numerical range 
from the time of a change-over setup in a resting cylinder region from all the above-mentioned **** 
Car motor characterized by making the above-mentioned ignition driving gear drive at the target 
ignition timing which multiplies by it and calculates the amount of retard which increases to the 
above-mentioned target with the passage of time at a reference point fire stage while making it 
operate so that the specified quantity idle rise of the above-mentioned idle speed control apparatus 
may be carried out. 

[Translation done.] 
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precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the car motor equipped with the resting cylinder device to which the resting cylinder of 
some gas columns is carried out according to engine operational status The engine-speed sensor 
which detects an engine speed, and the boost pressure sensor which outputs the boost pressure 
information on the above-mentioned engine, It has the control section which controls the ignition 
driving gear which drives the above-mentioned engine at target ignition timing, and the above- 
mentioned resting cylinder device and the above-mentioned ignition driving gear. The above- 
mentioned control unit The operation region map which sets up all **** and the resting cylinder 
region according to volumetric efficiency of the above-mentioned engine speed and the above- 
mentioned engine, If it has the ignition retard map set up so that the amount of retard used for 
calculation of the above-mentioned target ignition timing may fall with time and Sadayuki Tokoro is 
in a numerical range from the time of a change-over setup to all **** from the above-mentioned 
resting cylinder region Car motor characterized by making the above-mentioned ignition driving 
gear drive at the target ignition timing which multiplies by it and calculates the amount of retard 
which falls to the above-mentioned target with the passage of time at a reference point fire stage. 
[Claim 2] In the car motor equipped with the resting cylinder device to which the resting cylinder of 
some gas columns is carried out according to engine operational status The engine-speed sensor 
which detects an engine speed, and the boost pressure sensor which outputs the boost pressure 
information on the above-mentioned engine, The ignition driving gear which drives the above- 
mentioned engine at target ignition timing, and the idle speed control apparatus which carries out 
increase and decrease of the idle rpm of control at desired value, It has the control unit which 
controls the above-mentioned resting cylinder device, the above-mentioned ignition driving gear, 
and the above-mentioned idle speed control apparatus. The above-mentioned control unit The 
operation region map which sets up all **** and the resting cylinder region according to the above- 
mentioned engine speed and the above-mentioned boost pressure information, It has the torque 
amendment map set up so that the amount of retard used for calculation of the above-mentioned 
target ignition timing while carrying out the increment in the specified quantity and setting up the 
desired value of the above-mentioned idle rpm may increase with time. And when Sadayuki Tokoro 
is in a numerical range from the time of a change-over setup in a resting cylinder region from all the 
above-mentioned ****, while making it operate so that the specified quantity idle rise of the above- 
mentioned idle speed control apparatus may be carried out Car motor characterized by making the 
above-mentioned ignition driving gear drive at the target ignition timing which multiplies by it and 
calculates the amount of retard which increases to the above-mentioned target with the passage of 
time at a reference point fire stage. 

[Claim 3] In the car motor equipped with the resting cylinder device to which the resting cylinder of 
some gas columns is carried out according to engine operational status The engine-speed sensor 
which detects an engine speed, and the boost pressure sensor which outputs the boost pressure 
information on the above-mentioned engine, The ignition driving gear which drives the above- 
mentioned engine at target ignition timing, and the idle speed control apparatus which carries out 
increase and decrease of the idle rpm of control at desired value, It has the control unit which 
controls the above-mentioned resting cylinder device, the above-mentioned ignition driving gear, 
and the above-mentioned idle speed control apparatus. The above-mentioned control unit The 
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operation region map which sets up all **** and the resting cylinder region according to the above- 
mentioned engine speed and the above-mentioned boost pressure information, The torque 
amendment map set up so that the amount of retard used for calculation of the above-mentioned 
target ignition timing while carrying out the increment in the specified quantity and setting up the 
desired value of the above-mentioned idle rpm may increase with time, If it has the ignition retard 
map set up so that the amount of retard to the reference point fire stage used for calculation of the 
above-mentioned target ignition timing may fall with time and Sadayuki Tokoro is in a numerical 
range from the time of a change-over setup to all **** from the above-mentioned resting cylinder 
region If the above-mentioned ignition driving gear is made to drive at the target ignition timing 
which multiplied by it and calculates the amount of retard which falls to the above-mentioned target 
with the passage of time at a reference point fire stage and Sadayuki Tokoro is in a numerical range 
from the time of a change-over setup in a resting cylinder region from all the above-mentioned **** 
Car motor characterized by making the above-mentioned ignition driving gear drive at the target 
ignition timing which multiplies by it and calculates the amount of retard which increases to the 
above-mentioned target with the passage of time at a reference point fire stage while making it 
operate so that the specified quantity idle rise of the above-mentioned idle speed control apparatus 
may be carried out. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/28/2006 



JP,06- 193478, A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole car motor block diagram as one example of this invention. 
[Drawing 2] It is the important section (A-A of drawing 3 ) sectional view showing the moving valve 
mechanism of the internal combustion engine concerning one example of this invention of the 
cylinder head. 

[Drawing 3] It is the central (B-B of drawing 12 ) sectional view of the cylinder head of the car 
motor of drawing 1 . 

[Drawing 4] It is the top view of a moving valve mechanism with the resting cylinder device of the 
car motor of drawing 1 . 

[Drawing 5] It is the C-C sectional view of drawing 4 . 
[Drawing 6] It is the D-D sectional view of drawing 4 . 

[Drawing 7] It is the decomposition perspective view of the moving valve mechanism of the car 
motor of drawing 1 . 

[Drawing 8] It is a sectional view showing the change-over device of the moving valve mechanism 
of the car motor of drawing 1 . 

[Drawing 9] It is the oil pressure line route map of the moving valve mechanism of the car motor of 
drawing 1 . 

[Drawing 10] In the actuation explanatory view of the change-over device of the car motor of 
drawing 1 , as for (a), (c) shows each change condition at the time of a resting cylinder at the time of 
a high speed at the time of a low speed, as for (b). 

[Drawing 11] It is the sectional view of a moving valve mechanism without the resting cylinder 
device of the car motor of drawing 1 . 

[Drawing 12] It is the top view of the cylinder head of the car motor of drawing 1 . 

[Drawing 13] It is a diagram for explaining the operation region map used for ECU in the car motor 

shown in drawing 1 . 

[Drawing 14] It is a diagram for explaining the amount map of ignition retard used for ECU in the 
car motor shown in drawing 1 . 

[Drawing 15] It is a diagram for explaining the amount map of boost amendments used for ECU in 
the car motor shown in drawing 1 . 

[Drawing 16] It is a diagram explaining each control flow of the ignition timing which ECU in the 
car motor shown in drawing 1 performs, torque, boost pressure, and an all cylinders / partial- 
cylinder-operation region. 

[Drawing 17] It is a diagram for explaining the torque amendment map about the amount of retard 
and the amount of idle rises which are used for ECU in the car motor shown in drawing 1 . 
[Drawing 18] It is a diagram showing the result of having compared with the case of the 
conventional thing change of the output torque to change of the boost pressure obtained from the 
torque amendment map set as the control device of the car motor shown in drawing 1 , and a setup of 
the amount of retard of ignition timing. 

[Drawing 19] It is a flow chart for explaining actuation of fire stage regulation processing at ** / the 
all time of ECU in the car motor shown in drawing 1 . 

[Drawing 20] It is a flow chart for explaining actuation of torque regulation processing at the time of 
**/** of ECU in the car motor shown in drawing 1 . 
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[Drawing 21] It is a flow chart for explaining actuation of operation region change control 
processing of ECU in the car motor shown in drawing 1 . 
[Description of Notations] 
1 Inhalation-of-Air Way 
4 ISC Bulb 

10 Boost Pressure Sensor 

12 Rotational Frequency Sensor 

13 Cylinder Head 
15 ECU 

21 Knock Sensor 

23 Ignition Plug 

24 Ignitor 

25 Ignitor 

33 Crank Angle Sensor 

62 Moving Valve Mechanism 

86 Hydraulic Control 

Kl Low-speed change device 

K2a High-speed change device 

K2b High-speed change device 



[Translation done.] 
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[Drawing lj 




[Drawing 5] 
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[Drawing 3] 
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ftSKKaft i i 3 Tbm&ztt, n-^fvin 

T#t&38$£*vtv>* 0 iSafflQftf-T-A 1 

0 5 K»±ffrfr?L 1 1 6 tm&ZIU D ? 9 V > 1 1 4 14 
1 5 K J: o T#£-?L 1 1 6^t,lfe»tt±l 
TV'!.,, -?-LTx n->*-v^7 h 5 2 (C»4-eo*i^[6] 
i:?&oTlMl 1 3 Kaa-f-*riffiafi&3 0b« 
Stt*i#K, Sa?Ll 1 3<9«£-?Ll 1 6fc»4£*M&i 

[0 0 3 3] L^Lt, a*, Mln»;*-7-Al 
0 5 (iff ifiS* -/'jv^l 1 5i:ictn-^n>i i 4 
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im&m 1 6^ibattmT43i9, n?*-^? h 5 

2 tO«^-»4^$ftTi<0nV*-v^7 h 5 2 t — 

4 4Stm3ffl*A4 5liTSW^ (L) 1 0 4&V 
Baffin -y*-T-A 1 0 5 SrJgKiS****, ffiaffl* 
A 4 4 <0|gIi;^^g^t^/7' 8 0 iXX £ 

/OUT" 8 0 iSat* I ti»-e§ J J: 7 C4ot^4o 
-5-LT, D^->t7 f 5 2<fl*lilffi&&3 0 bizibE. 
i&fe-tZt. l6aiD'7*-7-A 1 0 5K*oT 
10 14, ffifa^E&l 1 8 ifrLXmmiLl 1 3 0#^?L1 
1 6 fc l4S*tfflflicgKitTn y ? tf> 1 1 4 £#-£-?L 1 1 
6Cfl^S-£.5> 0 -f-Si, iSaffla yij-T-M. 10 5 
iD7*-yf7>5 2i s MU £©n 7 
h 5 2 £— #K Hirers 4? Kfc£ 0 fct, J^aJB 
#A4 5**iS5affln^*-r-A 1 0 5 £jgl&3-e\ 
©ii*i*n y*-y-v7h52SU f TIVA- (L) 

1 0 4 I^LT^A*78 0 K^aStVC-TOgWC* 
^7*8 0£SiW-&£i;4 J t'§£i ; 5K£o-Cv»£ 0 

[0 0 3 4] 5:45, _hJ£^>l&#««6 1. 6 2©Si93K 

9 4 3, > yiZij-tj^X&ji iy + 7 h4 2, 4 3<9# A 
4 4, 4 5 <^*faK4^t£SJj£ft«<D*#l£ 5>-£T& 

t -^>-e, *6Hfc:3S1-J:$fc, cR5v^:t*9 7 5. 
otwc^^r 8 0 14>"; k 1 3 K®W}&mzgi 
mzti. w?*-fy >y& 1. 8 2 c4o-tiR$t*- 
^ 8 3xv»«#- f 8 4*bi:t^s, fct, «ra 

t3tTSV^N*-63 (TIV^- (L) 104) <D^!fr 
tCi-3T?a^^V7'7 gS.^S^^T'S 0<O±^gCSr 
30 £ t -C> h83 1BLZm%#- b 8 4 £ 

TV'S. 

[0035] 31112k $20, $3®, $9 1 

2 s tc^-r x *> ->u > v y<d®.u cmi 2m\*z 

i5V^T±SI5) K»4«rJtLfc»^a«6 1. 6 2<^«Jg|^ 
iKl, K2a, K2 b tft»S-frifc*&0«ffW»* 
18 e^tt^ttTv^o £<Oyftff$iJ»ge8 6*4^-^ 
;W**>^8 7 t7 + aAI/-^ 8 8 t5aL7t$2m 
«#3 15.U r W5EL^$lSS5^2 6 bfrhmfitZttX 
40 V>S 0 t'f^#V7 , 8 7t7 + iAl/-^8 8li"R^ffl 
AAvi-7 h 4 2 tg^^*A->^7 h 4 4 0WCftl 

Kl 3<Da^gC<^*A^^-7y/N>>vvr4 6^.^*^ 
^t7/4 7<^)ffl!IS5t-»4, ±fflCt'f;V*>78 7W>' 

'j^i 2 1 Ja^, ffiss^yjv^ 

1 2 2\,zX^XH^W^iXXi3t), *m'-12 3^ 
Lt*>> 1 2 4K£\>xmfe2ttX^2> 0 -5"Lt, 

^A'^>7'8 7<^->U >n 2 1 ict4EE«s^.y; >^1 

50 2 5 ^LT77>vt 1 2 6 jHIMB U £<0^*7 
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* 1 2 6 (i, ft*UI* A t7 F42 ©-JgC- fcKJg 

fias^^-w ^yy*^ 127 tzx-oxgm-fz^t 

[0 0 3 6] *A*t7^')-y>'/4 6M* 

A*t^^4 7WfiSS5(ZJ±TfflOKT*iAV-^ 8 8<D 
8**;!MF^ffil££"t\ J.o, ffirg*7';> 
^1 2 9 Kio-C##3:*l$*l.Tii»K HC<*'t-l 
2 3£:frLT*-;H> 1 2 4 KJ: oT@5eSftTV>& 0 
33, ^--f JW-Kvys 70y'J>71 2 1 iT^-iAV- 

* 8 8<0->'; V^l 2 8<OSl±I^Ct?*>), 10 
fc*«-C§&o tfc, §2»3lMlia#2 6 
l±->>; Kl 1 iCfl-fttt'bttTV^o 

[0 0 3 7] §10, H 2 BJ&tfHS SI, H9 0K^-*- 
^21«#3 1 liMl 3 0^Ltx>-;> 

«mHIJ»3 0 Sri/hLT?4ffiiB&3 0 a IC®^?^TV> 
So tfc, flS«#2 6li*E&g&l 3 1 ^U7*a 
8 8SU f ^W;l'5H>7'8 7, >-f>*^^^V 
7*1 2 0 t*lcMff®]»2 2 «r^LT?tffi 

M&2 2 a Kg^$*VCV>£„ Sir, #m$E#2 6, 3 20 

1 liEcu i somwm^zx^xft&irzztwz 

Z J: -5 i:4otv^„ i&*M£B6 2«>is!J&®fl|K 

2 b 6 1 1 mmizm&mn^m &6\zx^x 

7 h 5 2 OME1S3 0 b lc»±^BE@K3 0 Sr^hLTH 

2ii#3 nm&ztix^z> 0 %3mKm-r£ 

7*?2 r f-.x-7'l 3 5tf*2:fS:S*XT33»9, 

f-a-n 3 5<OF l gg6tCJi-5-fL^a^y75 r 2 3**51 

#5fU *©dfcaH5##*iftS 8 5rtJcB/,TV»*. 30 

[0038] jsit\ *mMm<r>A5m3->v><7>mh\z 
■o^xmM-fh 0 ecu i 5»±#a-t>-9-<o^tii^ic 

-CfcfUf, ^E-fLlC-g-oJt* A©yD7-f -;W«r^i- 
*o ECU1 5l±lfi#2 6, 3 1KMWPA 

^-££B7JU «a*2 6,3 1 fcKCSo f -5t> ME 
SSS 22a, 30a, 30b 

§£«6 1 li. Hi 00 (a) CjjrJ-J:^ n->^e> 
9 2irJ:oT{&Sffin >'*-T-A6 4 iD 7 *->t 
7h5 2tli-#t^i), ^n ? A-7-A65J: 40 
D5»A->Y7 I» 5 2 t<0#-^i±»^$ixS o ^t, 
*AVf7h4 2, 4 3^11^*^, ■g;Sffl*A4 4 

i:icTi3fflD^-7-A6 4«U *<olEl& 
*d*a^*-v-T7 h 5 2 3 Kfc 

jt3*LT;icDTSW*-6 3* S ^16U mW}^<D~M<0 
T^l-^h^^'jA-66 j&«fflUK/t/ur 7 9 Rim&s* 

mmm-tZo -Jj, a#^S6 2t±, $11^ 

Km-fXd ?§5affla->*-T-A 10 5 tn-yA- 

■>t7 V 5 2 fc<D#-g-l±8¥i&$;h. % #A^7}*4 2, 

4 3* J Hie-t-i> ®i£ffl#A4 4 KJ:-pTTMW*- 50 
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(D i o 4imw>u nwii%<r>-tt<DTy>rx vx? 

Ib-fSo C o J: 7 i; LTK^^i'T' 7 9 SffS^^r 

8 o&n&m , miznfoLt:s*)i<7'mM? J 5 ^/tii 

[0 0 3 9] ECU 1 S^xvyvoSaTlfflil^ 
Wl-* fc, ECU 1 5lim&#2 6, 3 1 KflHMH** 
ffiTJL, ISf2 6, 3 1 4rP|ttSo 1-*k> fftmaK 
2 2 a, 3 0 a, 3 0 b tCfffS*«««&$*t-&o ^> 5>V 
©*«3ft1fB*KJ3V»-C, lf^I6 1 J±, Hi 00 

(b) iZi£-t-£7\z, ■£<DE.mz£^XUv?yd>9 2 
i*«-S-?L9 5*»lc>Si§m-ceaffla^ *-T-A 6 4 t 
n 7 *-y 1 7 h 5 2 tOMi*»i$ti5„ a 
^tf>9 9^-£-?Ll 0 1 CMUS3flD7*- 
7-A6 5tD7*-yt7F 5 2 itf 1 — #fcfc£„ S£ 
ft, SS&B#A4 5K-tcTJlS^a^*-T-A6 
5#»KiU JEKTHW<-6 3^SS6tTtR^N*;W7* 
7 9X^9^78 0SrK»i--5o lfcfM*Efi6 
2KfcoTI±, MEiCi^tn-y^lfvi 1 4^ 
-aTLl 1 6lc#^UTS5jSffin->*-T-A 1 0 5 fcn 
y*-->*7 h 5 2 ktf*— ffck&So t£oT N &&m* 
A 4 5KJ:oTlSaffla^*-T-A 1 0 5;5*}gl&U 

? KLT«j^t^r7 9X1^/^7-8 0 
izft&Ltz^fl'T'mfflf'f 5 >^t?IEIiL, ^v^vji 

[0 0 4 0] ii?, ll«ifitLt©ECU15li, 
(Hi 3M) iizrB^x^>^>m^m. 

sxiry-x h&mmzfcctz-£mm&£Vftmi&*®. 

5gL, K-^-y 7" (Hl4HI#fiS) tc?&o T'J 

9 - K*5WgB*ttKfiT1-« i -5 lc|£^b, V 9 — KM 
ZEv-^T* (Hi 5 BUNK) ^t&oTT--^ 
C3ty*-K*«r»aE-J-«»jE«:4r»3eu 

>; , l* y ^ - KMiitr-fes r ¥)i>5mm.a 1 s. 

tfiDiS^Fa 2 K£>£ t, SBffi^lcBT-t-S U ^ - Kg t 

So 

[0 0 4 1] uCO E C U 1 5 i^V^aiE^ ? 7"l±, 
Hi 3 0i:jpt t. -7 K, He^-tv-9-1 2 <t 
v@eSck, 7*-^ fEE-fe>^l 0 «t »)f^W7-^ 

hEPbit^j: *)®*)mLtzftm%)m (Ev) tizm-i 
mmm (Ev) **ttfcK3esfLTv»* ^ 

y^>^T^1-$eH^M^«-^LTV»So -?-i> 
T. HI 3H^i3V>T. fiSlEift-CflsSt^^BWt 
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m&<0 m % & * £ 8) x. * 7t *t>«D & S T * -5. o 
[0 0 4 2] MIC, E C U 1 5 1401 4 BK^I" ,6* V 
9- V-?y Z a fcib\ iOifttt, fcl 60' 

(d) izTF'fx. 7 jt > *; > iWMMt* h ^mwL-^m.m 

SJ&x ntk * * KJ&Stt & < fiT L «r v» d K« H L T 
mi 6B(C)*JIK)&!K *OJ:^C|lWLrv»i 0 BP 

*>, ei 6(Dwv»T«iTstJ:ai:, ata^is 

HfrSftSi, ^tfi©.%»fcit2niKJ:^T, El 2 
(B) K4JV»T3(M!L-e^- J: ■) K, j&*S»»w_L#Se 
1t-fZ> a £it*BSCrtU6, ECU 1 5I±S51 6B(A)i: 
£v>TSfcgi-esrf i $ \z. &!k&Mi >)9- K£-g\ H 

[0 0 4 3J £«9£J&, ECU15«in^n 

- Kv y yiiJS 1 4 acgfi -5 fc, y * - Kftfcffl* 

ffcfl*£ < a? * £ftv*4> s < $ *t* i ^ ic y 9 - KfifcSS 
5ini<Of, ECU15 li»HMEB*-e©;fi[jfc»MH 
(SflMI) t i £to v ^ - Kirilt 4 J: ^ cfto 
TV>4„ Kfc, ECU1 5*«fflv»4^-^ HtjETy^ 
tt, lis BC^ti 9 fc, iS:5E$*T-* U * - KaWEIS 
ST'f Kil^MB* a 1 is J: tfft&tt a 2 

[0 0 4 41 HI3E7?ri4*««*&^( 

Timac&S&tti;*;, osij hfririfthttz ioiz-f 

- K1*<S3 < (StMtKKt') a*a<E 

mx <d m-xma Kj&^«tttt&;fci , aiu>fcftc 

dftfllja-C* v>£, ECU15<0ft/^M 

£1 9 BCiit*- 
[0 0 4 5] ECUl"5li^f 5*ral K3*v*T> •=£> 

#, ate*#flc«*K***5**WB1-*. tttttffc 50 
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ft«tt3 0frSK»SLTV»S*ir3**«HU Ye 
sWf7ya9Cl*, No, BP*>, 3 0?rS£*i3 
LTV»av»*frK:i4, Xfy^a 3 -Cff 1 ff 

7 a 4 Kit*, ffaRSr^^vhTy ri-4o *tv7 
a 5-ClilHl 4HC^LfcM'J ^- Kt?^*,-?-© 

fr«*Ki&i:fcy*-K**tt&ffli-.' ft*, 

fc&ijlk LTttftt4J:^eftoTV>4 e 
[0 0 4 6] ^f^a 6TM4, §1 4glt:f 

LfcjfiCjkU 9 - y J: »J ffl ffl $ y * - KS 

1 5 0i:f L;tr-^ h^llE^y^hV 9- KS«D» 

ai.^M-fii'f/t'f ?24, 2 5 

[0 0 4 7] flfe*, 7/a 1 T-tfc^^ESft-T 
^7-v-fa Sizmttt, 4kn&m&* V > 9 i 9 V T 

Ai*ci*M iiasaiEf*rffl v» & tt* ^ - * mftmtf**) 

iittje**t*J:d»=4oTV»* 0 fti5, ECU15K 
^$it-rv^*fi-t>-9- 1 111, f 1 5Bi:f Lft? 

n -> h;i/^vv3>-t>-^8(±, ^-^ hffi-fe>-9"l 0 
izitmx- # S O t L L X$> ho 
[0 0 4 8] ^2 OlO^/fWf hA'^miBaftia 

O 7 n - ^ - HCt&o T#%9?CD#CD!yt0a * R^i" 

gg&i|£ffli>v>>f;jtijiiiii;!,M&i 2B»c*i-tn«© 

x>y>E4«ffl?fL, HxvyvoECUl 5a*S!]$J 

W$IJ^I^«t LTOECU 1 5»4, le*-???' (Hi 

«t >9 #J *) a $ *tiffl5tO#flHft* (E v ) K&ltz&ffi 
WiCfMt^SU h;^liE-r^ (Hi 7 HI 
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[0 0 4 9] uitlwiie^^yii, il3EC 

mLizi><Dtmm<ob<oimm2ti.i>o mk, ££-c<d 

01 7l2lc^1-h;i/^«jE-7f yii> £fi5SW»64m« 

^KT'f K^mi^KHfll (ISC) /t*^4tlit4 
£ fc 1= i >> Rft*TfOKX3S*C«t»jE+4 t*»E, £ 

K**R3fe1-4£klCj: fc £§8jfc L"C 

[0 0 5 0] * LT\ §17S(A) KjarJ-jftifcBMH© »J 
*-H*tt, T'f K/WBlEgclWffll (ISC) /<^4© 

r^f-3.i-^ofHBa*t^»iBwa*t*»3iBLT, 01 

7 H (B) ic^-T T -f K fc? - K n > b n - /wflMltelfr 

#^D^r*8lfl!*i£fcl$»!)*6'; KlfcifiDS 
C4oTV>£ 0 oi 0, K/HHlESHHItfJ 
(ISC) >*)V74\zi.*)W.X&$M.i> s nim\^X^<<D 
C^^*tMl*ll©lll*^i < Wt£1-4 J: i \ztt 

£, ECU1 5<D^/fr^h;V^Iijl!iiii2 0H£ 

[0 0 5 1] -r&*>*>, ^f-?-/b IfxvyvHiak 
fcitfy-* h£E^«t ossein 

(e v ) n*c?§aiK^- K*»*w»*»c****flHi-r 

fc fc i> a t- 7 7* b 4 t7 -Y K*HK&Mfl ( I S 
C) '<*74*IW3*T«Ua&C**lfilll3**, 
[0 0 5 2] ;©7-f FJUHIESfcttM (ISC) 
4 ©lbflsHtt5i t fTfc*L4 i fc KJ:*iRA£SC&©Jggffi 
3E»±. Dll 8Hfci»v»t\ KJUniHkMfl (I S 

c) a;v7 4 kz&v&fttomti&n&mizx ijishwk 

«p (ISC) /tA^-en, 01EIH75rTJ: J ?K, *n 
4 4troB, *t*K7-* hEEa*±#LTv» 
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14, 0180*, WfcWfi^KJMJh/i'***** < 

[0 0 5 3] *-£?, ECU 1 5TN4, Xfy/b 5 
ilA,f, HitLfci^K, «&*jUfe0>frSRfcI&C 
T, f 1 7i (A) \Z7jiLtz V ffliE v ? -J-tfMtt 3 
ft, AiWMB© U * - K*WM 0 ffl 3 *Lfc_tCW ^ W 
*24, 2 5fcfc-g-*ffl2»U -f ^-J"* *2 4, 2 5? 
14, ECU 1 5 KAA*itA*?V*A*> , 9-2 0*6 

Tj3>>, £©#ffl»i, 01 fPggfcfcJfoC 
t'J K* (jjfcWSJBfciarc^J-) <SEfl:L 
TV»*«»-c*i-i:Js»)T*4o ^f-J'T'b 6 fcjfr*-£ 
t, 7* K^HQUm (ISC) wfAtoWWMm 

[0 0 5 4] iODfjIltTIi, *18HC«v>T,'7.'fK 

*B4Efttmi (isc) /^^4<of^acjst^r-^ 

£fc Jo Tffli.* £*:#•? #Tv> (01 8H1», 

6*t*o sMIttW^*^-, oti), 7-f 

- Kav Fn-jWj J: CPj&klNHe U KSi£3e*fT 

o feJft^- fc -jSSft«lT-^ L fca»tt« fc <o®& * Jfc*-*" 

30 «J»)lfex:6*i.fcBROffl^) h^^^SiE^^ratcfi 1 *)*!, 
Tv>*cfcic4* 0 

[0055] Xf"^b7 (CUV»-C, jS^IBW 1 ) ^~ 

K2a, K2 b4rftttS**/5*0**EEW*»*8 6K 

ij!fex6ix*^:S#»c^-r 9 8*4v»i4b liH 
9l-ao1-^fc, ffg^^^V^^-fe-y h Lt, 
7*bl0»Cil*, £O««KiD0*i.6K-C*6«>ffS 
40 ScNl*fOSUL, Bf36ffS»K38Urv»4»frlci4, T 
K;ViaemW (ISC) ^A'r4 0fHfttffJh-r 
4o £<OS^•OM5e : fTg^^4^ 01 8HJc^v»r. 
K;v^ tf— Kavhn- A'©f«&* t »Jh.S *tfcB*j» fc - 

stLT^o. £owj«j0ia»4, mi sm\zmi-xi c 

[0 0 5 6] 0 2 OB3K^Lfc^/4WfA'^aW«ta 

ot, 01 8®tci5v^T^ -^aat^tffi*<7)i-&(: 
50 it^<, h**0*%a*4:«j|S*4*T?OB*Wtfii 
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m, mi 9m, m2 omt,z®-3-x:*&w<z>m<r>mMWi 
> Jim i mnmm 12m t^-r t h&oj. > *j > e a* 

[0 0 5 7] -Cl-eotO^l^ai: LTOECU 1 5 li, 

&i 9 mi: is 2 om<omm®*iBM<o®tmiMtoffi*.fci> 
w&Zo bp*., jfSE*r7?7 (gi 3b#jr) 

3rtco#attb* (Ev) c ti<&®)$.& t zfftfam * 

tr-f k *iHB92i tfira^Bt eft s , u 9 - ks t >; 
9- vttJE&kimm&L'M&Mizmc-cmnzixzBm 

[0 0 5 8] iitfv>51gav^ 7li, *13BK: 
©RjSKfl§v»4. h;U^MIE-7^^l±, #1 7 0C/7L 

sj r<{ Yfrmmmm a so /«* 

?a (omshWB.v&'xnmn V9- KjH&oRgKje 

[0 0 5 9] £O£)fcttfiJ^0J: 

RW1-*i:#l 9B, &2 0K&CW2 1 HK^-fk* 
9HI1ECU 1 5:Wrfc3SMB« 

Ml^j&ftU&Stt, «r^0^2 0HftV»2 1H©#7 

to -itECUl 5li^f77*s 1, s2K33V>T, 
i>y->0«K»i» iifT*-^ h BE K J: a 
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tSUf?7's 5KJttr, *7-V?s 4T?§SSC« 
MilKl, K2a, K2b*fls»3*4fc 

[0060] *f77*5 6TM±, 
i 9Att*0«Jjjfci.*5*flBfU YesWf?7"s 
10 7 ^fS&J: Dft:«rfil^afti - ei«r5'7'8 8tr 

5KS§1-*i. Sate«*»#«f«*-S*ipJ»fU, Yes 
T?li0^f ?^s 8 0^fiS*?>#:««Jlft^ f/^SIffl 
toStCjf*, N o WM^tli^ f ? y s 7 <0ft®* ?> 

7 <0#fS* f>^f«Jjftl^© jftiKcRMIftlUKBIi* 19HI 
20 <D7n-tfi-5-<o4$-{£HJ$;fu Xf-; 7"s 8 0^®*t> 
*tt«»B»Oh/u^3H«fta«±»2 om<0 7n-^s-?-co 

[0 0 6 1] ^ot, 12 10, ^191, I2 01O 
[0 0 6 2] 

40 ESifli, K^-fA-eyr-fMitH, 

[0 0 6 3] HK, ^~%^t?**ilii^ffl^>>?>»i 
> Ete^o 7 K;vr v f b &-Xi%me> V9- YUm t 

iff* TO-?. T'f K^e- Kn> hn-^Uct 
h * 9 <D±g.*&'Xl%M<» x ) 9— YizX <om&ih 

50 ESihU x>X hSrKlhL, K5-<^-eu -f 
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[oo6 4] mk, m±%®-e&z&®ig.m^>>»it 

t iff bin-?. T-i K;W*fcf- Kn> h n-;pgfiK 10 

[Biaeffij|i&K9n 

[02] *f&W<0-Hife^K#-6rt*8«KW©#iieS: 20 

mt>-r^v v<omm (03<oa-a) mmmx 

[03] HKOgftf^fflxv^vw^'J >jr-^? KO* 
ffe (01 2WB-B) »r®0T?**o 
[04] Hl<pei6*ffl^V^VO«cjgf«fll#Ott#i6 

[05] 04<Z>C-CBffB0-e*.&o 
[06] 04<DD-D»fW0-?**o 
[07] Il<Oiffl»ffix>yV(Oi#gt^OT 
0-C*^o 30 

[0 8] 0ioeai^ffli>>'voaft^so«j3ft«tfli 

Sr*-rWfM0T-ab*o 

[0 9] 0 1 Iftffflxv i»©tt#*«OHlffifttt 

[0io] 01 ©ii*fx> v >o?o&mmv>im& 

mmx. (a) »±ffiiSB#, (b) l±?*&B#, (c) l±#: 
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